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CONVERSION FACTORS FOR U.S. CUSTOMARY TO METRIC (Si). + 
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UNITS OF MEASUREMENT . 2 
tN 
To Convert From to Multiply By orey 
28 
angstroe Secers (=) 1.008 000 2 £ -10 Ca 4 
atmosphere (noraal) Kilo pascal (kPa) 1.013 25 X £ o2 
bar kile pascal (kPa) 1.008 000 X £ +2 
bara mecer? (a*) 1.000 000 x £ -28 
Beicish thermal unie (thermochemical) joule (J) 1.056 330 X £ +3 
cal (thermochemical) /cm? eeta Joule/a? (Mi/a2) 4.186 000 x £ -2 
calocte (thermochemical) joule (J) 6.168 500 
calorie (thermochemical) /g joule pee kilogram (J/kg) 6.18% O10 KE +} ae 
curte giga dbecquerel (Cbq) + 3.708 000 xX £ +1 q 
degree Celsius degree kelvin (K) & . eC. © 273.15 is 
dagrea (angle) radian (rad) 1.763 329 XE -2 te s 
degree Farenheit degree kalvia (X) f= (ety © 639.670/ rae 
1.8 o's 
eleecroa voit Joule (J) 1.602 19 XE -19 esta! 
erg joule (3) 1.000 000 x & -7 eva 
erg/second . wace (W) 1.000 000 X € +7 : 
fooe meter (a) 3.068 COO X £ =i naa 
foot-pound= force Joule (J) 1.395 810 et 
gallom (U.S. biquid) meter? (a) , 3.789 412. xf 9 oe 
{nen wecer (a) 2.340 000 x € -2 or 
Jers Joule (3) 1.000 000 x £ +4 vet 
Joule kilogram (J/kg) (radiation ; ; 5 
dese sheorbed) sray (Cy)* , $.000 000 
ki locone terajoules &.183 
kip (1000 tet) : newton (N) 4.648 222 X £ 03 
kip/toen? (eet) kilo pascal (kPa) 6.890 757 xt +9 
heap neweon-second/a2 (Nes/e*) 1.000 000 x £ +2 
aicron meter (s) 1.000 000 x £ +6 
ail ‘ eecer (a) 2.348 COO XE <5 ‘ 
ile ({avernattonal) aacer (m) 1.609 Jaa XE 0} al 
ounce hilogren (kg) 2.836 982 RE -2 ste 
pound=(orce (18f aveirdupgeta) newton (N) 4.448 222 SO 
pound=force iach newton-ecer (Na) 1.139 $68 XE at a 
pound-force/isch newton/mecer (N/a) 1.73% 268 x & 2 Sa 
pound=force/tooe” kilo pescsl (kPs) 4,786 026 ¥ & -2 aoe 
pound=force/ineh* (pat) kilo pascal (kPa) 6.8% °S7 at 
pownd=-eeee (lbm aveirdupgoia) kilogram (ka) 2.938 924 UE 24 
pound-ease-fooe? (agment of inertia) utlogram-secer® thee) «,cls JUL YE -2 
pound-esse/fooe? ttlogram-secer ! (eas) 1.060 A CE of 
rad (radiation dose absorbed atay (Gye 1.300 900 * E +2 
roencgen coulome/kilogram (C/k@) 2.879 TRO CE oe 
shake second (8) 1.000 000 < £ -¢ 
thug utlogram (kg) 1.499 390 CE ol 
torr (mm Hg, 0° C) kilo pasesl (kPa) Lyd L2 NE ot 


*The gray (Gy) 1s che accepted SI unit equivalent to the energy imparted 
by fonizing radiation to a mass and corresponds to one joule/kiloyram. 


“The becquerel (Bq) is the SI unit of radioactivity: L Bq = L event/s. 
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SECTION 1 
INTRODUCTION 


1.1 General 


The use or threatened use of chemical and tactical 
nuclear weapons will profoundly impact modern tactical 
warfare, U.S. forces must be able to conduct successful 
operations in widely varying situations, including 
operations in which nuclear, biological and chemical (NBC) 
weapons may be employed, The nuclear and chemical 
capabilities being designed for the Core Instrumentation 
Subsystem (CIS) could be used to train the battalion task 
force to operate effectively in such environments and to 


provide further awareness of the new and demanding } _ 
requirements on doctrine and tactics, force dispersion, oes 
planning and readiness preparation which result from warfare | ete 
in a nuclear and/or chemical environment, , eae 
~ , Satay) 

The NBC capability shall be designed to maintain the PART 


interchangeability characteristic which has always been an 
important asset of the NTC CIS. All display and control of 
NBC exercises shall be available at any one of the CIS 
stations which are used to control the Engagement Simulation 
(ES) exercises, ; 


1.2 Punctional Requirements 


The primary functional requirements include: yee 
E - ne “ 
@ Prepare for OPPOR nuclear attack ar 


eee 


@ Prepare for BLUEPOR nuclear strike 
@ Prepare for chemical agent attack 
@ Plan and conduct retaliatory chemical operations 


@ Prepare for operations in a nuclear or chemical 
environment 


@ React to initial nuclear effects 

@ React to delayed nuclear effects 

@ React to persistent toxic chemical agent attack 
@® React to nonpe rsistent chemical agent attack 


@ Employ chemical agent alarms in static and mobile 
situations : 


Ne ee See Seay oer Tara et Seer ark gta he Ge Be Ta eas gS Re 


‘@ Cross or operate in a contaminated area 
“@ Conduct radiological reconnaissance 


@ Perform partial decontamination without assistance 
from the NBC defense unit 


@ Perform partial decontamination with assistance 
from the NBC defense unit 


@ Coordinate for complete decontamination of 
. personnel and equipment 


Pe 4 + 1.3 Scope 


» This document assumes that the requirenente specified 
in the Core Instrumentation Subsystem Requirements Design 
Specification (RDS) (NTC-1221-18) dated 24 May 1982 with 
Live Pire Supplement dated 1 December 1982 would be 
effective in the operational system used when implementing 
the requirements specified for nuclear/chemical processing, 
All basic requirements of the current 500 Player System with 
Live Pire enhancements, which accommodates a total of 400 
players and 75 units per history (with a total of 1023 
players across ail histories) will be maintained in the 500 
player system which incorporates NBC capabilities, <i 


All subsystem interfaces as described in the 500 Player 
RDS and Live Pire Supplement will remain the same unless 
explicitly designated as changed in this document, All 
basic display features (e.g,, background map features) will 
not change unless this “.scument specifically states that 
they are changed and describes the change, The following 
paragraphs describe in detail those deviations from, and 
additions to, the requirements presented in the 500 Player 
RDS and Live Fire Supplement which are necensary to 
accommodate the unique conditions and requirements of NBC 
processing. 


SECTION 2 rete 
APPLICABLE DOCUMENTS rele 


2.1 NIC-CIS Documentation 


vd 
"2 
4 


Pa) 
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1. Pinal. Prime Item Development Specificaticn for the 
National Training Center, Core Instrumentation 
Subsystem, NTC-1221-25, 16 Aug 82. 


‘Se 


vs 


2. Requirements Design Specification for the NTC Core Se 
Instrumentation Subsystem (500 Player System), teal 
Volume 1, NTC-1221-18, 24 May 1982. sf 


(3. Requirements Design Specification for the NTC Core 


Am | 
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ee 
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Instrumentation Subsystem (500 Player Systen), 
Supplement, Integration of the Live Fire Exercise 
Area, NTC-1221-29, 1 Dec 1982. iene 
4. Pield Observer - Controllers Handbook, 1 July 1981. oN 
' wpe 
2.2 Army Publications. ees 
1. Chemical Reference Handbook, FM 3-8. = 


2. Employment of Chemical Agents (NWIP 36-2, AFM 
355-4, PMFM 11-3), FM 3-10 series. 


3. Operational Aspects of Radiological Defense (PMFM 
11-5), PM 3-12, : 


4. Pallout Prediction, FM 3-22. 


5. Nuclear, Biological, and Chemical (NBC) 
Reconnaissance and Contamination Operations, FM 
3-87 ° . 


6. The Infantry Battalion (Infantry, Airmobile, Air Sao 
Assault, Ranger), FM 7-20. ’ ee, 


7. Combat Communication within the Division (How to ees 
Fight), FM 11-50, cou 


3. Military Symbols, FM 21-30. 


9. NBC (Nuclear, Biological and Chemical) Defense, FM 
‘21-40. 


10. Combat Communications (How to Fight), PM 24-1. 


11. The Tank and Mechanized Infantry Company Team, FM 
71-1. 


12. The Tank and Mechanized [Infantry Battalion Task 
Force, FM 71-2. 
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13. 
14. 
15. 


16. 


iy 


18. 


19. 


20. 


22. 


23. 


24. 


25. 


Operations (How to Fight), FM 100-5. 
Operational Terms and Graphics, FM 100-5-1. 


Staff officers' Pield Manual: Nuclear Weapons 
Employment Doctrine and Procedures (FMFM 11-4), FM 


Staff Officers' Field Manual: Nuclear Weapons 
Employment Effects Data (U0) (PMFM 11-4A), FM 
101-31-2. 


Staff Officers' Pield Manual: Nuclear Weapons 
Employment Effects Data (PMFM 11-4B), FM 101-31-3. 


Chemical, Biological, and Radiological. (CBR) 
Decontamination, TM 3-220. 


Operator's, Organizational, Maintenance Manual 
(Including Repair Parts and Special Tools List): | 


Decontaminating Aptaratus, portable, DSZ2 1 1/2 
Quart, ABC-M11 (NSN 4230-00-720-1618), TM 
3-423 0-204~-12p. 


Operator's and Organizational Maintenance Manual: 
Alarm Chemical Agent, Automatic, Portable, Manpack, 
M8; Portable, Pixed Emplacement, M10; Portable, 
for Truck, 3/4-ton, M12; Portable, for Truck 2 
l/2-ton, M13; Portable, for Full-Tracked Armored 
Personnel Carriers and Recovery Vehicles, #14; 
Portable, for Carrier, Command and Reconnaissance 
Armored, M15; Portable, with Power Supply for 
Truck, Utility, 1/4-ton, M16; and Portable, with 


Power Supply for Truck, 2 1/2-ton, M18, TM 


3-6665-225-12. 


Operator's, Organization, DS, GS, and Depot 
Maintenance Manual, Including Repair Parts and 
Special Tools Lists: Radiac Sets, AN/PDR~-277, 
AN/PDR-27L, and AN/PDR~27Q, TM 11-6665-209-15. 


Operator's Manual: Radiacmeters, IM~9E/PD, 
IM-93/ UD, IM-93A/UD, and IM-147/ PD, TH 
11-6665-214-10. 


Marking of Contaminated cr Dangerous Land Areas, 
STANAG 2002. 


Reporting Nuclear Detonation, Radioactive Fallout, 
and Biological and Chemical Attacks, STANAG 2103. 


Radiologica’ Survcy, STANAG 2112. 


26. Dictionary of United States Army Terms, AR 310-25. 


27. Authorized Abbreviations and Brevity Codes, AR 
310-50. 


28. Mechanized Infantry/Tank Task Force, ARTEP 71-2. 


29. How to Use the Automatic Chemical Agent Alarm, TC 
3-3 e 


(2.3 Military Standards 


‘le | MIL-M-38784, General Requirements for Preparation 
' Of Technical Manuals. 


2. MIL-STD~490, Specification Practices, 


SECTION 3 
SOPTWARE REQUIREMENTS 


3.1 Detailed Functional Requirements 
3.2 Computational Component (cc) ; 


The Computational Component (CC) shall perform all 
processing necessary to support simulated nuclear and 
chemical exercises by the Exercise Monitoring and Control 
(EMC) and Training Analysis and Feedback (TAF) functions. 
Separate nuclear and chemical models shall be used to 
provide environmental data to the CIS and both modeis shall 
be integrated as part of the CC. 


3.2.1 General Requirements of Nuclear/Chemical Modeling - 

Por both nuclear and chemical processing, a player shall 
remain as currentiy defined (i.e., "“olayed") in the crs 
software. That is, a player shall represent an instrumented 
or unainstrumented vehicle, weapon sy stem or manpack 
participating in the exercise, Accumulated radiation 
statistics shall be maintained by the CC for each of the 
individual players (i.e., vehicle, weapon system or manpack) 
identified in the system data base as exercise participants, 
Chemical contamination statistics shall be maintained by tha 
CC for each of the units identified in the system data base 
as exercise participants. Casualties involving personnel 
not identified in the system data tase can be manually 
assessed and input to the system as log entries, [In this 
manner, all field exercise participants may be included in 
nuclear and chemical effects assesar-nts, 


During an exercise segment in which a nuclear or 
chemical event occurs, the troops must continue tactical 
operations in addition to reacting to the nuclear/chemical 
environment. Thecefore, all capabilities detailed in the 
CIS Requirements Design Specification (RDS) for the 500 
Player System and Live Fire Supplement shall remain part of 
the NBC segment in addition to the nuclear and chemical 
requirements detailed in this supplement. 


The CC NBC medels shall not contain any classified 
information. Initially, all computations shall be performed 
in real time, but the system shall pe designed such that 
model results may be calculated off-line and provided to the 
CC in an unclassified lookup table format. 


All data provided by the nuclear and chemical models 
shall be historical and available for replay in Historian 
mode operations, The CC shall have the ability to carry the 
nuclear and chemical environmental and casualty effects 
across segment boundaries, The operator shall specify 
whether or not nuclear and/or chemical processing shall be 
enabled for an exercise segment via the Exercise Segment 


oN Ave Se SY 


Sa 


Cefinition interactive menu, If auclear and/or chemical 
processing is enabled, the operator may, through the 
Exercise Segment Definition interactive menu, elect *o 
accumulate radiation contamination dose rates and chemical 
contamination levels for players and units across segment 
boundaries. Null segments that occur between nuclear and/or 
chemical segments may be assigned a time interval in which 


‘radiation and chemical contamination shall be accumulated, 


In the event of multiple nuclear bursts, radiation shall be 
accumulated for all events or stopped for all events. 
Chemical processing shall be handled in the same manner, 
Nuclear and/or chemical processing shall continue through a 
Live Pire segment exactly as for any other real segment, 
The Nuclear and Chemical Event Definition menus shall be 
availabl« at any time in a history. - 


Tf a segment is not defined as a nuclear and/or 
chemical segment, the NBC Alert category buttons and the 
buttons provided to control the nuclear and chemical 
displays (e.g., radiation contours, contaminated players, 
contaminated areas) shall be disabled. All nuclear menus 
shall be disabled during non-nuclear segments except for the 
Nuclear Event Defintion interactive menu. Ina non-chemical. 
segment, all chemical menus, except for the Chemical Event 
Definition interactive menu, shall be disabled. In 
addition, in non-nuclear or non-chemical exercise segments 
the nuclear and chemical models shall not be called. 


3.2.2 Nuclear Processing - The nuclear model shall be 
capable of calculating fallout prediction and environmental 
effects and providing casualty recommendations for both 
prompt and delayed nuclear effects, The model shall 
calculate prompt nuclear effects for EMP, radiation dose, 
shock wave and thermal intensities, all as a function of 
Gistance from ground zero. The model shall also be: capable 
of calculating and storing radiation rates as a function of 
time, location and posture; cortamination as a function of 
player, posture and time; and dose as a function of player, 
posture and time, ror a complete definition of the 
algorithms used by the nuclear model, see Appendix A - 
Nuclear Algorithms, 


3.2.2.1 Nuclear Event Definition - The system shall 
accommodace up to ten nuclear events in any one history, 
three of which may produce fallout. A maximum number of 
three surface bursts (i.e., fallout producing events) shall 
be accommodated; additional ground. bursts shall be executed 
as air bursts and shall be logged as such. No shock 
enhancement effects shali be calculated for simultaneous 
bursts, and only instar.taneous shock propagation and thermal 
casualty effects shall be considered. 


Zach nuclear mission shall be uniquely identifed by 
yield, ground zero and time ot burst which shall be operator 
input buffered to the CC by the IDCC, 
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The nuclear model shall provide for the following 
weapon yields, as. both air and surface bursts: 


@ 0.2 KT 

e 1kT. ; 
@ 2 kT 

@ 3 KT 

e 5 KT. 

e@ 8 RT 

@ 10 kT 

e 20 kT 

@ 50 KT 

@ 100 RT 


The operator shall provide the following information 
(via the Nuclear Event Definition interactive menu) befora a 
nuclear event is processed by the model: 


e Yield, 
@ Ground Zero, 
e Time of Burst, 
@e Type of Burst (i.e., surface or air), 
e Weather, including 
- Wind speed and direction, 
- Visibility, and 


@ Downwind Distance of Zone l. 


The CIS operator shall provide certain basic weather 
information including visibility, effective wind speed and 
direction when the nuclear event is defined. The nuclear 
model shall automatically calculate upper atmospheric wind 
patterns which shall be used to calculate fallout effects. 
A wind shear factor shall be automatically set to 30 
degrees, Weather shall remain constant for each event and 
shall not be affected by the weather defined for other 
nuclear events. 
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The Nuclear Event Definition interactive menu shall 
always be available to provide the! operator with the 
capability to define, edit or cancel events in any segment, 


real or null, The operator 
capability of editing event definition 


shall | be provided with the 


data or cancelling 


the nuclear event up to two minutes prior to the occurrence 
of the nuclear event. The Nuclear Event Cancellation alert 


shall be provided and the Nuclear Event Log status shall be 
recorded as cancelled if a mission is cancelled. A Fallout 
Prediction display shall be generated for each nuclear event 
and shall be updated if changes are mad? to the event. 


3.2.2.2 Player Postures - The nuclear 


model shall require 


that players be assigned postures to be! used for calculating 
the radiation dose rate due to initial effects and delayed 


radiation. The 
following player postures: 


nuclear 


In the open, 


model shall accommodate the 


In an Armored Personnel Carrier (APC), 


In a tank, 
In a wheeled vehicle 
In a foxhole, and 


In an earth shelter, 


Each player type shall be assigned a default posture, 


as defined below: 


Tank - In a tank 
APC - In an APC 
BMP ~ In an APC 
BRDM - In an APC 
zZS0 - In an APC 

Howitzer - In an APC 


Manpack - Ina wheeled vehicle 


Manpad - In the open 
Vulcan - In an APC 


Radar - In a wheeled vehicle | 
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@ Jammer - In a wheeled vehicle 


@ Collector - In a wheeled vehicle 
e Truck - In a wheeled vehicle 
@ DIVAD - In an APC 
@ ADA - In an APC 
e ‘SA9 - In an APC 
@ Mortar - In an APC 
@ 175" SP Gun - In a wheeled vehicle 
e Attack Helicopter - In the open 
@e Utility Helicopter - In the open 
@ Observation Helicopter - In the open > 
@e Fighter - In the open 
e* Bomber - In the open 
e@ Pighter/Bomber - In the open 
@ Reconnaissance - In the open 

The operator shall be able to change the default 
posture for a particular player or unit via the Player/Unit 
Posture interactive menu. If a posture is changed from the 
default, the state entered by the operator shall be the 
posture used by the model in calculating radiation dose 
rate, The operator shall be able to change a player's 
posture at any time throughout the exercise segment. Unit 
posture selection shall change the posture of each player in 
the unit. 


The default posture for air players shall be in the 
open pending future enhancements. S.? 


3.2.2.3 Nuclear Event Warning Alert - The Nuclear Event 
Warning alert shall be provided thirty minutes and five 
minutes prior to a scheduled nuclear event. The alert shall 
include the following information, all of which is provided 
through the Nuclear Event Definition interactive menu: 

@ Scheduled Time of Burst, 


e Yield, 
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e Type of Burst (i.e., ground or air), and 


“@ Ground Zero. 


3.2.2.4’ Pallout Prediction Processing ~ Upon definition of 
a nuclear event, the nuclear model shall calculate the 
parameters needed by the IDCC to provide a Pallout 
Prediction display. In the event of changes or deletions to 
the mission, the model shall recalculate the parameters. 
The model shall utilize the following information provided 
by the Nuclear Event Definition interactive menu: 


@ Ground Zero, 
e Time of Burst, 


e Wind Speed, 
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, e Wind Direction, and 


e@ Downwind Distance of Zone l. 


7 ~~ 


In addition, the model shall determine the cloud 
radius, based upon yield, as follows: 


¢ comme. ee ge oe 


| CLOUD 

YIELD RADIUS 

») 02 KT 0.46 KM 

1 KT ' 0.9 KM 

2 KT 1.2 KM 

i 3 KT 1.6 KM 

| 5 XT. 1.9 EM 
: 8 KT 2.3 KM 
2 10 KT 2.6 KM ’ 
: 20 KT 3.5 KM 
50 KT 5.1 KM : 

100 KT 6.7 KM 


The downwind distance of zone 2 shall be calculated. by 
doubling the value entered for the downwind distance of zone © 
1. Tangents shall be specified at 20 degree angles from 
each uowind radius point. The time of arrival arcs shall be 
calculated based upon distance from ground zero and ‘ 


t. 

Fo ‘effective wind speed. 

. The model shall provide the Ipcc with the following 
Na parameters for construction of the Failout Prediction 
Ke display: 

ae 

a @ Ground zerr, 
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@ Downwind direction, 
*@ Boundary points of the upwind arc for zone 1, 
@ Boundary points of the downwind arc for zone l, 
_@ Boundary points of the downwind arc for zone 2, and 


@ Boundary points for the time of arrival arcs for l, 
2, and 3 hours from the time of the blast. 


3.2.2.5 Prompt Nuclear Effects Processing - The nuclear 
model shall calculate the following: prompt nuclear effects 
as a function of distance from ground zero: 

@ Electromagnetic pulse (EMP) volts/meter, 


@ Immediate nuclear radiation doses (combined gamma 
and neutron) in rads, 


@ Shock wave/blast peak overpressure (psi) sand — 


overpressure impulse (psi-second), 


@ Peak dynamic pressure (psi) and dynamic’ impul se 
(psi-second), and 


@® Thermal/optical radiation intensities (calories/sq 
cm) . . 


Weather and terrain shall not be considered for 
calculation of effects for EMP, nuclear radiation, or blast. 
Visibility shall be the only weather effect included in the 
calculation of thermal radiation effects, This information 
shall not be displayed, but shajl be used to identify 
recommended casualties due to prompt effects and for 


' calculation of the lethal radii used for the Prompt Effects 


display. The Prompt Effects display shall show ground zero, 
height of burst, yield and the maximum lethal radii for each 
of the following target types: tanks, APCs and troops in 
the open. All player types other than tanks or APCs shall 
be defined as troops in the open. 


The CC shall generate a casualty recommendation alert 


which shall recommend the casualties in each posture 
category which should occur based upon a unit's proximity to 
ground zero, The alert shall be generated for each leaf 
unit which incurred casualties from prompt effects, Leaf 
units shall be those units identified in the system data 
base which are the lowest units of the command link, given 
operator defined unit organization (e.g., platoons or 
artillery batteries). 
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The Prompt Nuclear Effects Casualty Recommendation 
alert. shall include the percentage of personnel not 
accounted for in the system data base (i.e., not identified 
as individual players) to be assessed as casualties in 
accordance with each posture category. A list of up to ten 
players actually identified in the system data base to be 
assessed as casualties shall also be included. The alert 
shall also provide the percentage of equipment which should 
' pe disabled for various equipment postures (e.g., in use, 
off, antenna disconnected, and shielded/packed). 


3.2.2.6 Cumulative Radiation Processing - The player 
location information maintained by the CC shall. be used in 
Calculating the accumulated radiation dose of individual 
players. Cumulative radiation doses shall be maintained for 
each instrumented and uninstrumented player defined in the 
system data base, 


An option shall be provided for accumulation of the 
dose rates of radiation for players and units across segment 
boundaries. A capability shall be provided so that when a 
null segment occurs between NBC real segments, an effective 
time interval for the null segment may be specified at the 
start of the real segment. Radiation rates and accumulated 
doses shall be adjusted to include the time interval, and 
casualty recommendations shall be issued. Players shall not 
be tracked in the null segment for purposes of accumulating 
radiation; their position at the opening of the real 
segment shall be used for calculating accumulated doses 
during the null interval time, 


The accumulated doses shall be calculated based upon 
the player's assigned posture, position/location (PL) data, 
contamination level, and radiation contours, The rate of 
radiation contamination shall be a function of the player's 
posture, 


Accumulated radiation dose statistics shall also be 
kept for each leaf unit. Cumulative radiation dose levels 
shall be calculated for units based upon the unit's center 
of mass, For no-player units (i.e., those units identified 
in the system data base with no associated players), PL data 
which is entered by the operator through the existing 
Player/Unit Location interactive menu shall be used to 
calculate the unit's accumulated radiation dose level. 


Por nuclear processing, a player shall be considered to 
be contaminated whenever his radiation dose rate is higher 
than the dose rate that results from his surroundings and is 
greater than 1 rad per hour. If a player has been 
decontaminated, as specified by the operator via the 
Decontamination interactive menu, the model shall accumulate 
radiation at a slower rate than if a player is not 
decontaminated. The radiation dose of the player shall not 
be reduced as a result of decontamination, 
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When a unit receives a 10% casualty recommendation for 
any posture category, the Cumulative Nuclear Effects 
Casualty Recommendation alert shall be displayed. This 
alert recommends the percentage (to the nearest 10%) of 
personnel in. each posture who should be killed. Up to ten 
individual player kill recommendations (by bumper number) 
shall also be ‘provided based upon atored player postures and 
a random draw, The Cumulative Nuclear Effects Casualty 
Recommendation alert shall be redisplayed whenever the 
casualty estimate of the unit increases by 20%. The alert 
shall indicate both the previous casualty recommendacion 
percentages (for exercise participants) and the current 
recommendations. 


The nodel| shal maintain the radiation level of a 
killed player. If that player is later resurrected via the 
Player Resurrect interactive menu, the radiation statistics 
for the player are cleared for resupply and maintained for 
accidental kill. 


3.2.2.7 Nuclear Casualty Assessment Processing - Upon 
receipt of casualty recommendations due to either prompt or 
delayed nuclear effects, the CIS operator shall be provided 
with the capability of having the casualties assessed in one 
of two ways: through an interactive menu at the CIS or 
through controller gun kiil. If desired, a mixture of the 
two approaches| shall also be available. Each basic approach 
4s discussed below, 

3.2.2.7.1 peas by Interactive Menu - The CIS operator 
shall have (the capability of using the Player Kill 
interactive menu to kill any instrumented or uninstrumented 
players recommended as casualties. The Player Kill 


‘interactive menu shall be updated to specify a nuclear kill, 


The kill message shall then be sent to the appropriate 
players via the RDMS and an acknowledgement message shall be 
received, A button on the Master Menu shall control the 
display of players who were killed as a result of the 
nuclear event. 


The OC will be responsible for assessing casualties for 
those personnel who are participating in the exercise but 
who are not; defined in the system data base. These 
participants shall be marked as casualties in the field 
using the same! procedure as is used for other types of 
casualties, | 


3.2.2.7.2 Assessment by OC - With this method, the oC shall 
assess all. nuclear casualties for instrumented and 
uninstrumented players and for participants not de.ined in 
the exercise’ data base, The CIS operator shall be 
responsible for providing the casualty recommendations to 
the ac. The OC will use his controller gun to assess 
casualties for instrumented players. Controller gun kills 
shall. be reported tc the CC via the RDMS. Uninstrumented 
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players and exercise participants not Jefined in the . system 
data _base shall be tagged by the OC as killed in the same 
Manner currently used for other types of kills. 


aon 
3.2.2.7.3 Nuclear Casualty Logging - the OC shall be int 
responsible for reporting which casualties were assessed due rons 
to nuclear effects for a particular unit. The CIS operator pont 
will enter the total number of personnel. involved in the og 
exercise but not defined in the CIS data base who were 
assessed as casualties due to nuclear effects for each Ae 
posture category using the Nuclear Mission Result “Tene 
interactive menu. In addition, the CC shall provide the Atel 
"4 


operator with a list of all OC kills so that these kills can 
be attributed to nuclear effects. A list of all nuclear 
kills assessed through the Player Kill interactive menu 
(Pigure 13) shall also be provided in order to log the 
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nuclear kill for each unit. “ate 
3.2.2.8 Statistical Data Processing nts 
$4%5 
ete 


3.2.2.8.1 Nuclear Event Log - The Nuclear Event: Log shall 
record time of burst, weapon yield, ground zero, and type of 
burst for each nuclear event, Status of nuclear events 
shall also be listed in the event log as_ cancelled, 
executed, or not executed, Nuclear events which are not 
executed represent; for example, events that are scheduled 
to occur in a null or nonnuclear segment. If more than 
three fallout producing. events are defined in a history, the 
additional bursts shall be executed and logged as air 
bursts. 
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The format of the Nuclear Event. Log is shown in 
Pigure l. 


3.2.2.8.2 Nuclear Casualty Log ~- The Nuclear Casualty Log 
ahall record sills caused by nuclear effects, The data 
snall be made available to the CC via the Nuclear Mission 
Result interactive menu. 


The Nuclear Casualty Log shali be provided for a 
particular point in time by unit and shall contain, as a 
minimum, the following information: 


@ For players defined in the system data base, a list . 
of killed players by player ID. 


@ For all other personnel involved in the exercise, Land 
the number killed in each posture category. Nee 

a es 

The format of tne Nuclear Casualty Log is shown in 2 


Figure 2. hal 
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ITLE: Nuclear Evant Log 


“A2 A 
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' DISPLAY TYPE: Tabular 
CONTENT: 


Column Heading Description 


nee an ae ae oe aD ane ee aseeocenrasaas 


TIME Scheduled time of burst for nuclear 
; . event as defined by the operator via 
an intecactive menu, - 


Name of force initiating the nuclear 
event as defined by the operator via 
an. interactive menu. pa 


< ; ete 


Type of nuclear burst (i.e., ground 
or air) as defined by the operator 
via an interactive menu. 


4 
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GROUND ZERO Location of target, in UTM coordin- 
ates. for the nuclear event as defin- 
ed by the operator via an interactive 
menu. 


Weapon yield,in KT. as cefined by the 
operator via an interactive menu. 


The status. of the nuclear” event. 
(1i.e., cancelled, executed, and not 
executed). Not executed nuclear 
events shall be, for example, events 
scheduled to occur in a null og non- 
nuclear segment. 


DISPLAY CRITERIA: 


TIME All data on nuclear events shall be 
displayed for the entire history from 
the beginning of the history to the 
exercise time as displayed on the 
Tactical Display at the time of the 
display request. 


Figure 1. Nuclear event log (Concluded). 


17 


ee ee ee ee re 


LL OL LO ES ONS Se SO Sw nn ce, 
> ne 


NUCLEAR CASUALTY LUG DD MMM YY HH:MM 


KILLED PLAYERS 
PLAYER 1D PLAYER ID PLAYER ID 


OTHER PERSONNEL 


OPEN 
A?Cc 
TANK 
WHL VEH 
POXHOLE 
. SHELTER 


[a a ae a a ad 


Wy 


Figure 2. Nuclear casualty log. 
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TITLE: Nuclear Casualty Log 


DISPLAY TYPE: Tabuiss 
CONTENT : 
Column Heading 


KILLED) PLAYERS 


OTHER’ PERSONNEL 


DISPLAY CRITERIA: 


TIME 


Description 


Por players defined in the system 
data base, a list of up to ten killed 
players for the named unit by player. — 
ID. ‘ 


Por all other personnel involved in 
the exercise, the number killed for 
the named unit. in each posture czte- 
gory. 


All data on nuclear casualties shail 
be displayed for the entice history 
from the beginning of the history to: 
the exercise time as displayed on the 


Tactical Display at the time of the 


display reqv‘st or for an operator 
defined time interval. : 


The operator specifies a leaf unit 
for which nuclear casualty data is . 
desired. 


Figure 2. Nuclear casualty log (Concluded). 
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3.2.2.8.3 Accumulated Radiation Report - The Accumulated 
Radiation Report shall indicate the accumulated radiation 
status of a specified leaf unit based upon the unit's center 
of mass. The report shall be for a specific exercise 
segment; however, the information contained in the display 
shall represent radiation accumulation across segment 
boundaries. The report shall include the following 
information for each posture category: 


® Average radiation rate of the external environment, 


e Average radiation rate personnel are exposed based 
on posture category, 


@ Average accumulated radiation dose, 


e Ultimate percent of casualties expected to occur at 
the estimated time of late disability, 


e Estimated time to possible disability based on the 
radiation dose and contamination level for the 
unit, and 


e Estimated time to certain disability based on the 
radiation dose and contamiration level for the 
unit. 


The format of the Accumulated Radiation Report is shown 
in Pigure 3. 


3.2.2.8.4 Radiation Dose Rate Over Time - The Radiation 
Dose Rate Over Time graphical display shall indicate the 
average radiation dose rate of a selected leaf unit for each 
posture category in the range of 0 to 500 rads and in the 
range of 500 to 1000 rads. These displays may be requested 
for the last 24 time periods (two hours) or for an operator 
defined time period. (NOTE: if the operator enters a time 
range greater than two hours, the 24 time veriods preceding 
the ending time shall be displayed.). The unit's dose rate 
shall be based upon the center of mass of the unit. 


The basic format of the Radiation Dose Rate Over Time 
graphical display is shown in Figure 4. 


3.2.3 Chemical Processing - The chemical model shall be 
capable of calculating and storing chemical environmental 
contamination as a function of chemical agent, time, 


delivery method, and weather. A Chemical Hazard Prediction = 


display shall be provided, Contamination shall be a 
function of posture, protection status, time, and location. 
Only two categories of contamination (i.e., contaminated or 
uncontaminated) shall exist, The model shall be cipable of 
providing casualty recommendations by leaf units, 
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Figure 3. 
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Accumulated radiation report. 
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TITLE: Accumulated Radiation Report 
DISPLAY TYPE: Tabular . 

CONTENT: 

Column Heading — Description 


. POSTURE ; List of posture categories for the 
named unit, as indicated on the 
preceding page. 


EXTERNAL RADIATION For each posture category of the 

RATE named unit, the average radiation 
rate (rads/hr) of the external en- 
vironment. : , 


INTERNAL RADIATION Por each posture category of the 

RATE named unit, the average radiation 
rate (rads/hr) personnel are actu- 
ally exposed to given the protection 
factor of the posture category. 


RADIATION DOSE Por each posture category of the 
named unit, the average accumulated 
radiation dose. 


ULTIMATE 8 Por each posture category of the 
CASUALTIES : named unit, the ultimate percent of 
; casualtixs expected to occur at the 
estimated time to late disability. 


ESTIMATED TIME TO Por each posture category of the 
EARLY DISABILITY named unit. the estimated time to 
possible disability bees on the 
radiation dose and contamination 

level for the unit (in hours). 


ESTIMATED TIME TO Por each posture category of the 

LATE DISABILITY named unit, the estimated time to 
certain disability based on the 
radiation dose and contamination 
level for the unit (in hours). 


DISPLAY CRITERIA: 


TIME The display shall contain all data 
for the entire history from the 
beginning of the history to the 
exercise time as displayed on the 
Tactical Display at the time of the 
display request. 


The display shall represent data for 
any operator selected leaf unit. 


Figure 3. Accumulated radiation report (Concluded). 
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i; RIFLE: Radiation Dose Rate Over Time 
DISPLAY TYPE: Graph 


VONTENT : 
Column Heading _ Description 
RADS PER HOUS The unit's average radiation dose rate 


based on the unit's center of mass. 


DISPLAY CRITERIA: 


TIME ; the gtaph shall contain data for the 
last 24 time periods (2 hours) from 
the time of the display cvquest, or 
for an operacor defined time interval. 


NOTE: If the operator enters a tine 
.Pange greatec than two hours, the 24 
time periods preceding the ending time > 
shall be displayed. 


RANGE The operator shall specify the range 
(from.0 to $00 cada or rom 500 29 
1000 rads) for which data. shall be 

“ee provided. 

omIT The display shall include all data 


for an operator specified leaf unit. 


POSTURE The display shall include all data 
for a posture category selected by 
the operator. 
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Figure 4. Radiation dose rate over time. (Concluded). 
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3.2.3.1 Chemical Event Definition - The system shall 


accommodate a total of 20 active chemical events in any one 
history; each defined event (with single or multiple 
Celiveries) shall be handled as a single event with a single 
area of contamination being created. Once the chemical 
effects from .an event dissipate, that event shall be 
automatically deleted and another event can be defined in 
its place. An event can be defined in a segment other than 
the one in which it will occur, 


A chemical mission shall be identified by time, center 
of impact area, delivery method, and chemical agent. 


The operator must enter the following information (via 
the Chemical Event Definition interactive menu) to define a 
chemical event: 


@ Delivery Method (i.e., artillery, rocket, air 
Spray, or air bomb), 


@ Type of Attack (i.e., casualty, obstacle, or 
harassment), 


@ Center of Impact Area, 

@ Type of Chemical Agent, 

@ Amount of Chemical Agent, 

@ Weather, including 
~- Wind speed and direction, 
- Temperature, 
- Temperature gradient, 


- Precipitation (if any), and 
@ Time of Event. — 


Por each type of delivery (i.e., i.e., artillery, 
rocket, air bomb, and air spray) the operator shall select a 
type of attack (i.e., casualty, obstacle, or harassment). and 
enter the UTM coordinates of the center of the impact area, 
Operator selection of a type of attack (i.e., casualty, 
obstacle, or harassment) shall determine the concentration 
level and radius of the chemical cloud at the time of 
delivery as recommended by the chemical model. (in accordance 
with weapon type, agent type, etc.). In general, the 
dispersement of the agent in the area of coverage (i,e., the 
radius and concentration level of the chemical cloud) as 
determined by type of attack shall be as follows: 
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e Casualty Attack ~ high concentration level, small 
radius . . 


@ Obstacle Attack - medium concentration level, . 


medi um radius 


@ Harassment Attack - low concentration level, large _ 


radius 


For a complete definition of the algorithms used by the. 


chemical model see Appendix B ~ Chemical Algorithms. 


For chemical agents delivered by means of artillery or 
rocket, the target list used by the indirect fire function 


of the 500 player CIS system shall be used in defining . 


chemical event targets, Therefore, any new targets or 
groups of targets which are entered via the Chemical Event 
Definition interactive menu shall be added to the indirect 
fire target list and all previously defined targets in this 
list shall be available as chemical targets. 


A single defined chemical event shall utilize either 
persistent or nonpersistent nerve agents, persistent blister 
agents (e.g., soman, mustard), or nonpersistent blood agents 
(e.g., hydrogen cyanide). A’ combination of agent types 
shall be available by defining separate chemical events. 
Agent type shall be operator entered via the Chemical Event 
Definition interactive menu in accordance with method of 
attack, delivery method, and weapon, 


Tre amount of chemical agent to be delivered shall be 
operator entered via the Chemical Event Definition 
interactive menu. The operator shall enter the number of 
rounds for artillery, rockets for rocket delivery, bombs for 
air bombs delivery, and spray tanks in a sortie FOr delivery 
by air spray. 


The CIS operator shall also provide certain basic 
weather information (i,e., wind speed and direction, 
temperature, temperature gradient, and amount of 
precipitation) when defining the chemical event. The 
chemical model shall automatically calculate any wind 
patterns which affect the movement of the chemically 
contaminated area, : 


The CIS operators shall be ovrovided with a warning 
message thirty minutes and five minutes prior to a scheduled 
chemical event. As a minimum, the s.ert shall include the 
following information, all of which is provided tarough the 
Chemical Event Definition interactive menu: 


@ Scheduled Time of Event, 
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@ Delivery Method (i.e., artillery, rocket, air bomb 
or air spray), 


e Center of Impact Area, and 


e Type ef Chemical Agent. 


The Chemical Event Definition interactive menu shall 
always be available to provide the operator with the 
capability to define, edit, or cancel events in any segment, 
real or null. The operator shall be provided with the 
capability of editing chemical event definition data or 
cancelling the chemical event up to 66 seconds prior to the 
occurrence of the event. The Chemical Event Cancellation 


alert shall be provided and the Chemical Event Log status) 


shall be recorded as cancelled if a mission is cancelled. A 
Dewnwind Hazard Prediction display shall be generated for 
each chemical event and shall be updated if changes are made 
to the event. 


3.2.3.2 Unit Posture - The chemical model shall provide 
casualty recommendations based on posture and Mission 
Oriented Protective Posture (MOP?) levels. The posture 
categories considered by the model shall include in the 


open, protected, and covered, MOPPs considered by the model 


shall include: 
@ MOPP 0 (unprotected), 


e@e MOPP 1 (overgarment worn open or closed; 
overboots, mask/hood and gloves carried), 


@ MOPP 2 (overgarment worn open or closed, overboots 
worn; hood and gloves carried), 


@ MOPP 3 (overgarment worn open or closed, overboots 
worn, hood wezn open, and gloves carried), 


@ MOPP 4 (ail protective gear worn closed), and 


@ MOPP 5 (mask/hood worn open or closed). 


When calculating contamination recommendations for 
personnel in MOPPs 1, 2, 3, and 5, the chemical model shall 
consider 50% of the garments wam to be closed and 50% to be 
open. Casualty alerts shall provide recommendations for 
each posture/MOPP catagory. The field controllers will 
utilize the recommendations in the assessment of casualties. 


3.2.3.3 Chemical Hazard Prediction Processing - Upon 
definition of a chemical event, the chemical model shall 
calculate the parameters needed by the IDCC to provide a 
Chemical Hazard Prediction display. The model shall utilize 
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the following information provided by the Chemical Event 
Definition interactive menu: 


@ Type of Chemical Agent, 
e Amount of Chemical Agent, 
@ Center of Impact Area, 


@ Weather, including 


1. Wind Direction, a tt: 


aie 


Ag 
a 


2. Wind Speed, and 
3. Stability. 


eel its 


+ 


‘shall be based on the threshold levels of the M43 Detector 
Unit. The boundaries of the contaminated area shall be in 
an elliptical pattern and shall change as a function of time 
and weather. Weather shall remain constant for each event 
and shall not be affected by the weather defined for other 
chemical events. 


Pet 
The model shall provide data for a hazard area arc, two a 

30 degree tangents and the maximum downwind distance, : 
The model shall provide the cc with the following as 
parameters: * 
mm) 
@ Downwind direction, . | =) 
34 
e@ Center of Impact area, ; i 
@ Boundary point of the upwind arc, and ors 

nt 
@ Downwind boundary points of the 30 degree tangents. ay 
tui 
With this data, the IDCC shall construct the Chemical te 
Hazard Prediction display. Por chemical events with wind ao 
speeds of 10 KM/HR or less, the Chemical Hazard Prediction at 
display shall consist of a circle representing the hazard . ean 
area, ee 
Pee 
3.2.3.4 Chemical Effects Processing - The chemical model | | 
shall define the chemica’..ly contaminated area as that area ee 
in which the level of cortamination exceeds the chemical cogs 
alarm's threshold level for activation. The model shall not es 
consider the effects of contaminated areas with lesser te 
concentrations, The automatic caemical agent alarm system oS 
to be used shall be te M43 Detector Unit and the M42 Alarm ai 
Unit. The alarm threshold levels utilized by the model — 
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The model shall provide the IDcc with the location of | “x 

the contaminated area, the radial distances and two foci in aS a 
order to construct the Chemically Contaminated Area display. a 
Contamination effects for an area shall be able to be e oh 
continued across segment boundaries, When a null segment apa 
occurs between NBC real segments, a time interval may. be oo 
specified at the start of the real segment; chemical ners 


contamination shall be continued for that period of time, 
The size of the area contaminated shall be calculated based 
on the interval time entered by the operator and weather 
conditions shall be as defined in the event. Players shall 
not be tracked in the null segment for purposes of defining 
chemical contamination; their position at the opening of 
the real segment shail be used for the null interval time, 


The Chemical Alarm Assignment interactive menu shall be oe 
used to indicate that a player is a chemical alarm. Once a 
chemical event has occurred, the location of each chemical 
alarm shall be checked by the chemical model to determine if i 
any are within the chemically contaminated area. (either by a 
being present during the chemical event, by the changing © 
boundaries of the chemically contaminated area or by the 
player associated with the chemical alarm moving into the 
contaminated area), Whenever a chemical alarm is found to ae 
be lcecated ina chemically contaminated area, the Chemical ter 
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Alarm alert shall be generated. This alert shall contain a Dae 
recommendation that the alarm be activated to warn troops of i 
the chemical event. fats 
‘ "ets 
The unit in a Contaminated Area alert shall be en 
generated for each leaf unit located in a contaminated area ww 
(either by being present during the chemical event, by the sone 
changing boundaries of the chemically contaminated area, or ian 
by players moving into the contaminated area). The alert oe 
shall provide a list of the actual instrumented and seh 
uninstrumented players in the unit (by player ID) who were eek 


within the boundaries of the contaminated area. No~player 
units shall be considered to be within the contaminated area ae 
if the unit's canter of mass is within the area. A player . : 

unit shall be considered to be within the boundaries of the ; Pn 
contaminated area if any player attached to the unit is in 
the area, The alert shall be issued at the time of initial 
effect from a contaminated area and shall be reissued only me 
if the unit moves to an uncontaminated area and subsequently ee 
reenters a contaminated area. = 


The Cherical Effects Casualty Recommendation alert aos 
shall provide the percentage (to the nearest 10%) of as 
personnel in each posture and MOPP category who should be or 
killed, The model shall assume a 15 second masking time Meee 
when making casualty recommendations and shall consider a wi 
minimum casualty effect of 10% for players within the zy 
contaminated area, regardless of MOPP or posture level. The Sate 
Chemical Effects Casualty Recommendation alert shall be a 
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redisplayed whenever the unit's casualty recommendation in 
any of the MOPP/posture categories increases by 20%. The 
percentage shall reflect the percentage of casualties from 


the original unit size and, when redisplayed, the alert. 


shall indicate the previous casualty recommendation 
percentages for the unit. 


For persistent agents, the model shall calculate, based 
upon the type of agent, the amount of time a unit has to 
decontaminate before casualties result for each posture and 
MOPP catego.y. For chemical processing, a unit shall be 
considered to be contaminated if the unit thas entered a 
chemically contaminated area and has not decontaminated. If 
a unit has not decontaminated prior to the calculated time 
for a posture/MOPP category, the Chemical Effects Casualty 
Recommendation alert shall be generated. | 


3.2.3.5 Chemical Casualty Assessment Processing - The CIS 
operator shall be responsible for transmitting the casualty 
recommendations provided by the CC to the OCs in the field, 
The oc shall be responsible for acting upon the 
recommendations and actually assessing field casualties, In 
assessing casualties, the OC should consider the rapidity 
with which participants entered the required postures and 
the proximity of participants who are not defined in the CIS 
data base to players who are found to be in the contaminated 
area, 


The OC shali be responsible for reporting casualties 
which were assessed due to chemical effects, The CIs 
operator shall call the Chemical Mission Result interactive 
menu to attribute casualties to chemical effects, The CIS 
- operator will enter the total number of personnel involved 
in the exercise (by unit) who were assessed as casualties 
due to chemical effects in each posture and MOPP. category. 


3.2.3.6 Chemical Event Cancellation - Once an event has 
occurred, the Operator shall have the capability of 
cancelling the event proccesses via the Chemical ‘vent 
Def inition menu, Upon cancellation, all environmental 
effects for the event shall be discontinued. However, any 
chemical contamination of personnel that occurred as a 
‘result of the event (i.e., dose received, dose rate, 
disability, etc.) prior to event cancellation shall remain 
in effect. The Chemical Event Cancellation alert shall -be 
provided upon cancellation. For event cancellation prior to 


execution, refer to Section 3.2.3.1 Chemical . Event 


Def inition, 
3.2.3.7 Statistical Data Processing 


3.2.3.7.1 Chemical Event Log = The Chemical Event Log shall 
record time of event, force, type of chemical agent, center 
of impact area, and delivery method. Status of chemical 
events shall also be listed in the event log as cancelled, 
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executed, or not executed. Events recorded as cancelled 
Shall refer to those cancelled prior to the occurrence of 
the event, Chemical events which are not executed 
represent; for example, events which are scheduled to occur 
in a null or nonchemical segment. 


The format of the Chemical Event Log is shown in 
Pigure 5. 


3.2.3.7.2 Chemical Casualty Log ~ The Chemical Casualty Log 
shall consist of a log of all kills caused by chemical 
effects. The data shall be made available to the cC via the 
Chemical Mission Result interactive menu, oa 


The Chemical Casualty Log shall be provided by unit and 
shall contain, as a minimum, the total number cf exercise 
participants killed in each MOPP and posture category. 


The format of the Chemical Casualty Log is shown in 
Pigure 6. 


3.2.3.7.3 Chemical Contamination Report - The Chemical 
Contamination Report shall provide long term casualty 


contamination data by unit. The report shall record the. 


type of agence and the ultimate time of disability (the 
number of hours from the time of the: display request at 
which certain disability will occur) by posture category 
(i,e., in the open, protected, covered) for unit personnel 
in MOPP 4. The data shall be made available to the CC via 
the chemical model. 


The format of the Chemical Contamination Report is 
shown in Figure 7. 


3.3 Interactive Display and Control Component (IDCC) 


3.3.1 Tactical Displays - All displays which are available 


through the <Ipcc (i.e., digital background map, tactical - 


symbology, tactical/operational menus, side panel data: and 
Operator alerts) shall be available during nuclear and 
chemical processing. In addition, the following paragraphs 
define new IDCC requirements to be incorporated into the CIS 
software to support nuclear and chemical processing. 


Symbology required for nuclear processing is shown in 
Pigure 8, 


Symbology required for chemical processing is shown in 
Figure 9. . 


3.3.1.1 Nuclear Prompt Effects Display - When a nuclear 
event occurs, a display shall be provided which shows the 
ground zero, height of burst, and yield; and shows the 
largest immediate lethal radius for each of three target 
types: tanks, APCs, and croops in the open, The display of 
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Chemical event log. 
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Figure 5. 
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TITLE: Chemical Event Log 


DISPLAY TYPE: Tabular 


CONTENT : 
Column Heading Description. 


A A RD OO am DD DD ED 


TIME . Scheduled mission time foz chemical 
event, as defined by the operator 
via an interactive menu. 


FORCE Name of force initiating the chemical 
event, as defined by the operator via 
an interactive menu. 


AGENT Type of chemical agent (i.e., PNERVE, 
PBLISTER, NPNERVE, NPSLOOO) as de- 
fined by the operator via an interc- 
active menu. 


IMPACT AREA The impact location, in OTM coordin- 
ates, for the chemical event as de- 
fined by the cperator via an inter- 
active menu. For air spray or air 
bomb delivery, the center of the 
impact area shall be provided. Por 
groups of targets, the group name 
shall be listed. 


DELIVERY METHOD Delivery method (l.e., ARTILLERY, 
ROCKET, AIR SPRAY, AIR BOMBS) as de~ 
fined by the operator via an inter- 
active menu. 


STATUS The status of the chemical event 
(i.@., cancelled, executed,and not 
executed). Not executed chemical 


events shall be; for example, events 
scheduled to occur in a null or non~ 
chemical segment. : 


' DISPLAY CRITERIA: 


All data on chemical events shall oe 
displayed for the entire history from 
the beginning of the history to the 
exercise time as displayed on the 
Tactical Display at the time of the 
display request. 


TIME 


Figure 5. Chemical event log (Concluded). 
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CHEMICAL CASUALTY LOG Va/1~123 DD MMM YY HH:MM 


PERSONNEL CASUALTIES 
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MOPP 4 
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Figure 6. Chemical casualty log. 
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TITLE: Chemical Casualty Log 
é 

DISPLAY TYPE: Tabular 
t CONTENT : 

_? 


Column Heading Description 


eee ae a eat on a em oe bane em ate 


PERSONNEL CASUALTIES For all personnel involved in the 
exercise, the number killed for the 
named unit in each MOPP and posture 
category. 


DISPLAY CRITERIA: . | 


TIME All data on chemical casualties shall 
be displayed for the entire history 
from the beginning of the history to 

om the exercise time as displayed on the 

‘ Tactical Display at the time of the 

display request or for an operator 

‘def ined time interval. 


The display shall represent data for 
ae any Op@rator selected leaf unit. 


Figure 6. Chemical casualty log (Concluded) . 
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Figure 7. Chemical contamination report. 
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TITLE: Chemical Contamination Report 
DISPLAY TYPE: Tabular 


COMPENT: | 
Colum Heading Description — 


PA TOD Se ne ee ot 


POSTURE List of posture categories for the 
named leaf unit (1.e., IM THE OPEN, 
PROTECTED, COVERED). 


Type of chemical agent (i.e., PNERVE, 
PBLISTER, NPNERVE, NPBLOOD) as de- 
fined by the OMA ESTE via an inter- 
active menu. 


ESTIMATED TIME Por each posture category of the 

OF OISABILITY named unit, the estimated number of 
hours from the time of the display 
request at which certain disability 
will occur based on chemical agent, 
dose, and dose rate. 


SISPLAY CRITERIA: 
TIME 


The display shall contain all 


for the entire history from 
beginning of the history to 
exercise time as displayed on 

’ Tactical Display at the time of the 
display request. 


The display shall represent data 
for any operator selected leaf unit. 


The display shall represent chemical 
contamination data only for personnel 
in MOPP 4 (in which all protective 
gear is worn closed). 


Figure 7. Chemical contamination report (Concluded). 
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1. Radiological Marker 


. (DOSE RATE) 
(oaTE) 
(Pweg) 
(OuURST Teg) 
(BURST DATE) 


2. Radiation Contours 


3. Fallout Prediction 


4. Prompt Effects Display 


Nuclear Explosion 


Figure 8. Symbology for nuclear processing. 


aa 1. Cremice!l Marker 


2. Chemically Contaminated Area 


3. Cremical Hazard Predictor 


Figure 9. Symbology for chemical processing. 
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the prompt effects nuclear lethal radii for all nuclear 
events shall be controlled by the Nuclear Prompt Effects 

a buttoh on the Master Menu. The prompt effects radii shall 
be displayed in white. Tae display shall be available 
throughout the exercise once a nuclear blast has occurred, 
provided lethality for the target types still exists. Refer 
to |Pigure 8 for a sample layout of the display. 


3.3.1.2 Radiation Contours - The CIS operator shall be able 
to; turn on radiation contours to depict areas contaminated 
due to fallout and induced radiation. The contours shall be 
displayed in white and shall indicate the following dose 
rate levels: 1 rad/hr, 20 rcad/hr, 100 rad/hr, 300 rad/hr 
and 1,000 rad/hr. These contours shall be updated once 
every two minutes to reflect changes in the radiation 
intensities and shall always be available for display 
throughout the exercise provided the minimum dose rate level 
still exists. In the event of multiple fallout events, the 
nuclear model shall provide integrated contours, when 
applicable. A maximum of three sets of contours shall be 
displayed for any one history. Refer to Figure 8 for a 
sample layout of the display. 


The Radiation Contours button on the Master Menu shall 
control the display of all fallout contours. 


3.3.1.3 Pallout Prediction Display - The Pallout Prediction 
display shall be drawn based upon the data provided by the 
nuclear model. [t shall be calculated once a nuclear event 
‘has been defined and shall be displayed throughout the 
exercise unless the event is cancelled. If a nuclear event 
is! cancelled, the Pallout Prediction display for that event 
shall no longer be available. If a nuclear event is. 
changed, the Palilout Prediction display shall be 
recalculated and displayed. An example of the display is 
provided in Figure 8. 


S [ARRAS SN, ee eee a) 


The operator shall control the display of all Pallout 


e Prediction displays through a button on the Master Menu. 

a 3.3.1.4 Chemically Contaminated Area - The CIS operator 
” shall be able to turn on the Chemically Contaminated Area 
x display. This area shall be displayed as a transparent 
rs yellow area, and shall be updated to reflect changes in the 
. boundaries of the contaminated area. Refer to Figure 9 for 
Py a sample layout of the display. 

a 

re The Chemically Contaminated Area button on the Master 
a Menu shall control the display of the area. , 
e. i 

> 3.3.1.5 Chemical Alarm - A capability shall be provided 
“s which allows for a chemical alarm to be associated with an 
| existing instrumented or uninstrumented player. Generally, 
t 
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. uninstrumented chemical alarms shall be emplaced alarms, 
while instrumented alarms. shall be attached to a wheeled 
vehicle. 


The Chemical Alarm button on the Master Menu shall 
cause a yellow "Xx" to be displayed next to the associated 
player symbol. This button shall cause all players who have 
chemical alarms associated with them tc be displayed 
regardless of other player display selections. 


3.3.1.6 Chemical Hazard Prediction Display - The Chesical 
Hazard Prediction display shall be drawn based upon the data 
provided by the chemical model. It shall be calculated once 
a chemical event has been defined and shall remain static 
throughout the exercise, If a chemical event is cancelled, 
the Chemical Hazard Prediction display for that event shall 
no longer be available, The operator shall control the 
Gisplay of all Chemical Hazard Prediction displays through a 
button on the Master Menu. An example of the display is 
provided in Pigure 9. 


3.3.1.7 Contaminated Players - Players contaminated with 
nuclear radiation (i.e., a player whose radiation dose rate 
is higher than the dose rate that results from his 
surrcundings and is greater than 1 rad/hr) shall be outlined 
on the graphic display with a yellow box. The box shall be 
displayed for both live and killed players and shall be 
removed from a player's display following decontamination 
procedures specified in the Decontamination interactive 
menu. 


The Nuclear Con=am inated Players button on the Master 
Menu shall be used to control the display of the nuclear 
contamination boxes. 


Chemically contaminated players (i.e., players: who have 
entered a chemically contaminated area and have not been 
decontaminated) shall be outlined on the graphic display 
with a dashed-line yellow box. The box shall be displayed 
for both live and killed players and shall be removed from a 
player's display following decontamination procedures 
specified in the Decontamination interactive menu, 


The Chemically Contaminated Players button on the 
Master Menu shall be used to control the display of the 
chemical contamination boxes, 


3.3.1.8 Nuclear Casualties - A Nuclear Combat Loss button | 
shall be added to Master Menu 1 and Master Menu 2. This 
button shall be used to control the display of players who 
were killed through the Player Kill interactive menu as a 
result of a nuclear event. If this button is on, those 
players who have been killed by nuclear effects shall be 
displayed with a black shroud. If this button is off, 
players who have been killed by nuclear effects shall not be 
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displayed. Display of players who are killed by controller 
gun for nuclear effects shall not be affected by this 
button, 


3.3.1.9 Control Measures - The CIS cisplays shall be 
capable of showing both the actual nuclear environment (via 
radiation contours) and the nuclear environment as marked in 
the field. CIS operators shall enter radiological markers 
as they are called in from the field by using the Control 
Measure menu. The Radiological Marker control measure ig 
shown in Pigure 8. 


In addition, both the actual chemical environment (via 
the Chemically Ccataminated Area display) and the chemical 
environment as it is marked on the field shall be capable of 
display by the CIS. Chemical markers shall be entered by 
CIS operators ag they are called in from the field (via the 
Control Measure menu). The Chemical Marker control measure 
is shown in Pigure 9. 
3.3.1.10 Master Menu - The Master Menu used for the 500 
Player CIS shall be updated to include buttons to control 
the following additional features for NBC processing: 

@ Nuclear. Combat Loss 

@ Nuclear, Chemical, and Biological Category Alerts 
@ Nuclear Prompt Effects Display - 

@ Nuclear Concaminated Players Display 

@ Fallout Prediction Display 

@ Radiation Contours Display 

@ Chemically Contaminated Area Display 

@ Chemically Contaminated Players Display 

@ Chemical Alarms Display 


@ Downwind Hazard Display 


Pigure 10 depicts the new graphics tablet required for 
incorporating nuclear and chemical processing into the CIS. 


3.3.1.11 Interactive Menus The existing CIS Control Measures 
menu shall be updated to incorporate new requirements for 
nuclear and chemical processing. In addition, the existing 
Exercise Segment Definition interactive menu shall be 
updated to allow for the definition of an NBC segment, the 
Player Kill interactive menu shall be updated to allow for 
nuclear kills from the CIS, and the Playec Resurrect 
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interactive menu shall be updated to include nuclear 
radiation status on resurrected players. Menu descriptions 
for these menus are contained in Figures 1l through 14, 
3.3.2 Alphanumeric Displays 
3.3.2.1 Menus - The CIS shall provide ‘ e following new 
interactive aeuus at the support displays ring nuclear and 
chemical exercise segments: 

@ Nuclear Event Def inition 

@ Chemical Event Definition 

@ Nuclear Mission Result 

e@ Chemical Mission Result 

@ Decontamination 

@ Player/UOnit Posture 

@ Chemical Alarm Assignment 

Menu descriptions are contained in Figures 15 through 
21. All menus shall be designed to be compatible with the 
operation of the current CIS menus and shall utilize the 
same set of display primitives defined in the CIS 500 Player 
RDS. 
3.3.2.2 Alerts - Display of all nuclear and chemical 


casualty alerts during an NBC exercise segment shall be 
controlled by the Nuclear, Biological and Chemical Alert 


category button on the Master Menu. The following alerts 


shall be generated: 

@e Nuclear Event Warning 
{Time] : (Porce] : NUCLEAR EVENT SCHEDULED 
TO OCCUR AT : (Time of Burst] : (Ground Zero] : 
(Height of Burst] : [Yield] 

@ Nuclear Event Cancellation 
[Time] : NUCLEAR EVENT [Event ID] : CANCELLED 

@ Prompt Nuclear Effects Casualty Recommendation 
(Time] : [Unit] :- PROMPT NUCLEAR EFFECTS 
PARTICIPANT CASIJALTIES : OPEN [NNNS] APC (NNNB] 
TNK (NNNS) WHEELED VEHICLE [NNN%] FOXHOLE en 
EARTH SHELTER [NNN] 


PLAYER KILLS : (Player ID]; (Player ID]... 
EQUIPMENT CASUALTIES : IN USE [NNNB] OFF [NNN®] 
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DISCONNECTED ANTENNAE [NNN%] SHIELDED [NNN®] = 

rid 

-@ Cumulative Nuclear Effects Casualty Recommendation = 
re 

(Time] :, [Unit] : ACCUMULATED EFFECTS PARTICIPANT as 
CASUALTIES : OPEN [NNNS/NNNB] APC (NNN®/NNNS] ee 

TNK [(NNN&/NNNt] WHEELED VEHICLE [NNN®/NNNS] va 
POXHOLE (NNN@/NNI%] EARTH SHELTER [NNN&/NNNB] Wy 
PLAYER KILLS : [Player ID]; [Player ID] ... iF 

e Chemical Event Warning 7 . ~ 
[Time] : (Porce] : CHEMICAL EVENT SCHEDULED ae 

TO OCCUR AT [Time of Event] : [Location] : [Agent] oe 

@ Chemical Event Cancellation id 
{Time] : CHEMICAL EVENT : [Event ID] : CANCELLED . 

@ Chemical Alarm Recommendation me 

. ‘ n> 

(Time] : CHEMICAL ALARM [Alarm ID] IN CONTAMINATED | 

AREA : ACTIVATE ALARM 4 = 

@ Unit in a Contaminated Area m 
[Time] : ({Unit] : [Player ID], (Player ID], -. ae 
(Player ID] .. {Player ID] ENTERED CHEMICALLY es 
CONTAMINATED AREA id 

@ Chemical Effects Casualty Recommendation | | oe 
[Time] : [Unit] : PERSONNEL CASUALTIES : se 
MOPPO : OPEN [NNN/NNNS] PROT. [NNN/NNNS] COVER (NNN/NNN3] Beate 
MOPP1 : OPEN [NNN/NNNS] PROT [NNN/NNN3] COVER (NNN/NNNB] td 
MOPP2 : OPEN {NNN/NNNS] PROT [NNN/NNN%] COVER (NNN/NNNB] fae 
MOPP3 : OPEN [NNN/NNN%] PROT [NNN/NNNS] COVER [NNN/NNNB] ae 
MOPP4 : OPEN [NNN/NNNS] PROT [NNN/NNNS] COVER [(NNN/NNNS] avs 
MOPPS : OPEN [NNN/NNNS] PROT [NNN/NNNB%] COVER [NNN/ NNN& ] ses 

fe 3 | | ra 
3.3.2.3 Reports - The CIS shall provide the following new pee 
operator selectable reports at the support display during an ae 
NBC exercise segment: “ete 
@ Nuclear Event Log i 

@e Nuclear Casualty Log 4 

@ Accumulated Radiation Report a 

e Chemical Event Log 
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= 
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@® Chemical Casualty Log 


@. Chemical Contamination Report 


IBV TS aa Fae 


” 


The format of each display is detailed in paragraphs 
3.2.2.8 and 3.2.37. 


A 


3.3.2.4 Graphical Displays - The IDCC shall provide the 
Radiation Dose Rate Over Time graphical display at the 
support display during an NBC exercise segment. The format 
of this display is detailed in paragraph 3.2.2.8.4. 


Sie MRD 


Pre Oo 


Les 


v 


eve. 
a Fetes es 


Pa | (BOND * | SLC ron 


we 


OF 


« 
. 
? 
‘ 
i > 
“ 
» 
: * 
‘ a 
161 2 
“ 
= 
ue 
Sees eather PO ae tae er Lf cog eeaad Jee Pea sky a eee 3 - y =f Ss = x 7 eeatiyr at on : 
Sn eRees Sutil Saher a catalan th TEM ages Tem oe ST Se we ated e. u ae ee c et cara! deta We ire Rta Gaara, Leas fae op tin a ne Be SE AS ia a re, Owe me aS anny See Rim, Sra Sn eee 
~" aia Merce ay ican nigh Petes a Ba as Pa ag See i Re OTROS 2g, GUTS. Sigs Bia m Stee ra Bay Sahl e ete! Valse tee Sm Na tg eles SaaS AP Sa BIR ee 


ATTACHMENT 1 


NUCLEAR ALGORITHMS 


The figures in this appendix describe the algorithms 
used for calculating the nuclear environment in the NTC 
nuclear model. A description of each algorithm has been 
included along with a description of the constants and 
variables used in the equations. Also included in this 
section are figures which describe the values used for 
player protection factors and the values used for 
calculating the probability of casualty. 


Pigure 22 - Prompt Effects Algorithms 
Pigure 23 - Casualty Computation Algorithms 
Pigure 24 - Player Protection Factors 
Pigure 25 - Values used for Calculating 
Probability of Casualty 


Por more detailed information on the NTC nuclear 
algorithms refer to the “Report on the Selection of 
Algorithms for the NTC Nuclear Model", dated 9 September 
1983. 
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Figure 24. Player protection factors. 
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- ENVIRONMENT REQUIRED DEPENDENCE OF 


POR 508 CASUALTY . PROBABILITY ON 
INCREMENTAL 
' CHANGE 
Nuclear Radiation 
(rads) §30 0.0013 
Thermal Radiation 
(cal/cm ): 
In the open 8/25** 0.1/ .05** 
In a foxhole 40/500 0.02/ .0025#¢ 
. ovary, eeenes 
In the open | 4 7" 0.15 
In a foxhole 21 0.05 
In a bunker 100 0.01 
Dynamic Impulse* | 
(psi-sec) 3 
In an APC 1.06 . 1.0 
In a tank 0.65 1.0 
In a truck 0.16 4.0 
EMP (V/M): 3 Peel 
In use 6 x 10, 2x10, 
oft 1 x 10, 2x10, 
Antenna disconnected 2x 10; 2x10, 
Packed & shielded 1 z 10 2x 10 


*The casualty computation for blast effects on vehicles 
was changed from the original equations, as defined in 
previous documentation, to use dynamic impulse values 
rather than peak overpressure for APCs, tanks and trucks. 
These values are preliminary estimates only; no attempt 
has been made to make minor adjustments to the values. 


**These constants were used in the calculations to represent 
men wearing protective chemical overgarments, 


Figure 25. Values used for calculating probability of 
casualty. 
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ATTACHMENT 2 


: CHEMICAL ALGORITHMS | im 
RR 
es 
eres 

The figures in this Appendix describe the algorithms epee] 

used for calculating the chemical environment in the NTC mm. 
chemical model. A description of each algorithm has been ’ er al 


included along with a description of the constants and 
variables used in the equations. 


Hazard Prediction Algorithm . 


Pigure 26 - 

Figure 27 ~ Nonpersistent Cloud Algorithm 
Pigure 28 - Persistent Cloud Algorithm 
Figure 29 - Persistent Ground Contamination 
Algorithms 

Pigure 30 - Casualty Computation Algorithms 
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HAZARD PREDICTION 


ALGORITHM 


PROPERTIES 


Algoritha is identical to 
NATO Report Analysis Report 
ATP-45, Part IV, Chapter 12 


Hazard Graphics Display 


Figure 26. Hazard prediction algorithn. 
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